[G1 block of the cell cycle during differentiation of F9 cells correlates with accumulation of inhibitors of the activity of cyclin-kinase complexes of proteins p21/Waf1 and p27/Kip].
F9 teratocarcinoma cells have a very short duration of the cell cycle with a short G1-period typical for early embryonic cells. The cells are capable of differentiating towards parietal endoderm cells after the treatment with retinoic acid (RA) and dibutyryl-cAMP (db-cAMP). This leads to changes in the cell cycle; in particular, G1-period becomes longer, and then differentiated F9 cells leave the cycle to stay in G0-phase. It was previously reported that undifferentiated F9 cells undergo no G1 arrest of the cell cycle after DNA damage (Malashicheva et al., 2000). In the present work mechanisms of accumulation of G1-phase cells during differentiation induced by retinoic acid and db-cAMP were studied. Kinase activity of cyclin-Cdk complexes regulating the G1/S transition was analyzed. In differentiated F9 cells, the activity of cyclin-Cdk complexes, comprising Cdk4 and Cdk2 kinases and cyclins A and E, was significantly decreased. A decrease of Cdk4 kinase activity correlates with a drop of the cyclin D1 content. The amount of p21/Waf1 and p27/Kip inhibitors of the cyclin-kinase complexes increased in differentiated F9 cells. p21/Waf1 protein, which undergoes proteasomal degradation in undifferentiated F9 cells, was shown to be stable in their differentiated derivatives. Besides, in differentiated F9 cells p21/Waf1 and p27/Kip proteins can be detected with Cdk4/Cdk2-cyclin E complexes, in contrast to undifferentiated cells. Thus, we suggest that a G1/G0 block of the cell cycle taking place upon differentiation of F9 cells is likely to be caused by a decrease in cyclin-kinase activity due to stabilization and accumulation of p21/Waf1 and p27/Kip inhibitors and to their ability to associate with Cdk-cyclin complexes.